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1 CLAIMS 



1 . 



electron-emitting de 



vice comprising a 



laminate comprising an insulating layer held between a 
pair of electrodes opposing each other, wherein an 
5 electron-emittind region insulated from said 

electrodes is formfed at a side end surface of the 
insulating layer forWed at the part at which the 
electrodes oppose eaclj other, and electrons are 
emitted from said^lectjrb^-emi 1 1 ing region by applying 
10 a voltage betwefen said Electrodes. 



2 . 



te electron-eAitft ing device of Claim 1, 



wherein a paijr of said electrodes, opposing each other 
at each end pdrtion of t he /el feet rode s , hold said 



15 insulating layeX without/any awfe: 



of said 



electrodes . 



3. 



The electron-emitting (device of Claim 1, 



wherein said electron-emitting region comprises a 
20 laminate comprising an insulating la^er and a layer of 
an electron-emitting material. 



4 . 



The electron-emitting devicA of Claim 3, 



wherein said electron-emitting material tfs selected 
25 from the group consisting of bbrides, carbVdes, 

nitrides, metals, metal oxides, semiconductors, and 
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arbon . 



5. The electron-emitting device of Claim 4, 
whereii\ said electron-emitting material comprises at 
5 least twov kinds of different materials. 



6 . 



ie electron-emitting device of Claim 4, 



wherein said electron-emitting material is selected 
from the group ccmsist ing of Nb , Mo, Rh, Hf , Ta, W, 



10 Re, Ir, Pt, Ti, 



Pd, Cs and Ba 



"Ag'TxCu, Cr, Al , Co, Ni , Fe , Pb , 



7. The electron-emitting device of Claim 4, 
wherein said electron-emrtVing material comprises a 
15 metal oxide selected from iihe group consisting of 



ln 2 0 3 , Sn0 2 , 



Mi 



and Sb N 



°3- 



8. The electron-emitting device of Claim 4, 
wherein said electron— emitt ing material comprises fine 



20 particles of Pd or Sn0 2 . 



9. The electron-emitting devisee of Claim 1, 
wherein said electron-emitting region comprises a 
layer formed by incorporating an electronremit t ing 
25 material in the insulating layer in a dispersed state 





* 
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The electron-emitting device of Claim 4, 
wherein saiX electron-emitting material comprises at 

\ \ 

5 least two kirids of different materials. 





6. T he x el ectron-emitting device of Claim 4, 
wherein said electron— emitt ing material is selected 

\ 

from the group consisting of Nb , Mo, Rh, Hf, Ta, W, 
10 Re, Ir, Pt , Ti , Au, Ag>5\Cu, Cr, Al, Co, Ni , Fe, Pb, 
Pd, Cs and Ba. 



7. The electron— emitst ing device of Claim 4, 
wherein said electron-emitting Vaterial comprises a 
15 metal oxide selected from the gro^p consisting of 
ln 2 0 3/ Sn0 2 , BaO, MgO and Sb 2 0 3 . 



8. The electron-emitting device of Claim 4, 
wherein said electron— emitt ing material xjomprises fine 
20 particles of Pd or Sn0 2 . 



9. The electron-emitting device of Claim 1, 
wherein said electron-emitting region comprises\a 
layer formed by incorporating an elect ron-emitt in< 
25 material in the insulating layer in a dispersed st 



- SX) 



0. The electron-emitting device of Claim 9, 
wherein said electron-emitting material is selected 



from the g 
nitrides , 



consisting of borides, carbides, 



als, metal oxides, semiconductors, and 



5 carbon. 



11. The\electron-emitt ing device of Claim 10, 
wherein said elect ron— emitt ing material comprises at 



least tw 



i f f erent mat er ials . 



10 



wherein 



from the 



emitting device of Claim 10, 



ting material is selected 



Nb, Mo, Rh, Hf, Ta, W, 



Re, Ir, Pt , 
15 Pd, Cs and 



25 




Cr, Al, Co, Ni , Fe, Pb, 



13. The electron— eimtt ing device of Claim 10, 
wherein said elect ron-emit t i\ig material comprises a 



metal oxide selected from t 



group consisting of 



20 ln 2 0 3# Sn0 2 , BaO, MgO and Sb 2 0\ 1 . 



14. The electron-emitting device of Claim 10, 
wherein said electron-emitting material comprises fine 
particles of Pd or Sn0 2 . 



15. The electron-emitting devdce of Claim 1, 
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1 wherfein an electron-emitting material is arranged on 
the si\de end surface of said insulating layer. 



. The electron-emitting device of Claim 15, 
5 wherein sa\d electron-emitting material is selected 



from the gr 



consisting of borides, carbides, 



nitrides, metkls, metal oxides, semiconductors, 



carbon . 



10 



wherein said elect 
least two kinds of 



on-emitting device of Claim 16, 



tting material comprises at 



rit materials. 



.tting device of Claim 16, 



20 



25 




and 



15 wherein said 



from the group 



Re, Ir, Pt, Ti, Au, 
Pd, Cs and Ba. 



mg material is selected 



, Mo, Rh, Hf, Ta, W, 



Cr, Al, Co, Ni , Fe , Pb , 



19. The electron-emit tijig device of Claim 16, 



wherein said electron-emit t i 



terial comprises a 



metal oxide selected from the gro\p consisting of 
In 2°3' Sn0 2' Ba0 ' M 9° and sfc S 0 *- 



20. The electron-emitting device of Claim 16, 
wherein said electron-emitting material comprises fine 



V 
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1 particles of Pd or SnO . 



21. The electron-emitting device of Claim 1, 
wherein Wie one or both of a pair of said electrodes 
5 are in a ltfultiple layer constitution. 



22. The electron-emitting device of Claim 21, 



wherein at lea: 
made of a mater 



it one layer of the multiple layers is 
ial not readily damaged by ion 



10 sputtering. 



23 



. The elects s ron-emi\t ing device of Claim 22, 



wherein said material fcompris^s a high-melting 
material selected from t^he groiicu consisting of W, 



15 LaB 6 , carbon, 



TiC and TaC 



24. The electron-emitting device of Claim 21, 
wherein at least one layer of \said multiple layers 
comprises a material exhibit ing\a low work function. 



20 



25. The electron-emitting device of Claim 24, 
wherein said material is selected frW the group 
consisting of SnQ 2 , ln 2 0 3 , BaO, LaB /\ps, and CsO . 



25 



26. The electron-emitting device\pf Claim 21, 
wherein at least one layer of said multiple layers 



- - 



comprises a material having a high electrical 
conduct i vi ty . 



5 wherein 



27. The electron-emitting device of Claim 26, 
tid material is selected from the group 



consisting^ of Ag, Al , Cu # Cr, Ni , Mo, Ta , W, and an 
alloy of any of these. 



28. AnXelectron— emi tt ing device comprising a 



10 laminate comprirsang 



insulating layer interposing a 



layer in whi/eh 



electrom-emitt ing material is 



dispersed, /and held between \ pair of opposing 



electrodes 



, wherein ^said electrodes do not come into 



contact with the layerv in whii:h an electron-emitting 



15 material isNdi 



in 



the electron-emitting matverial 



of said layer in which 
'dispersed is 



positioned at the 



nd\surface of the insulating 



layer, formed at the part aA which the electrodes 
oppose each other; and electrons are emitted by 
20 application of a voltage between said electrodes. 



29. An electron— emitt ing device comprising a 
laminate comprising an insulating layer containing an 
electron-emitting material in a dispeVsed state and 
25 held between a pair of opposing electrodes, wherein; 

a side end surface of the insulating layer is 




1 f ormed\ at the part at which the electrod 



es oppose each 



other ; 



id electrons are emitted by application of a 



voltage between said electrodes. 



30. An electron— emit t ing device comprising; 
a pair of opposing electrodes, holding there- 
between a laminate comprising a layer in which an 

electron-emittina material is dispersed and an insulating 
10 layer; and an enr the electron-emitting material provided 
on the side wall suVface of the insulating layer, 
formed at the part at, which the electrodes oppose each 



other ; where\electronsYare 



ted by application of 



a voltage betwae 



n 



d electrodes. 



15 



31. An electron— emxstt ing device comprising; 
a pair of opposing electrodes, holding 



therebetween an insulating la 1 



containing an 



20 



electron-emitting material in a\ dispersed state; and 
an or the electron-emitting material provided 
on the side wall surface of the insulating layer, 
formed at the part at which the electrodes oppose each 
other; where electrons are emitted by\ application of 



25 
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ltage between said electrodes. 



32. An electron-emitting device comprising a 
device structure in which an insulating layer is 
5 formed between opposing electrodes, and fine particles 
are arranged inside the layer of said insulating layer 



in a disper 



state . 



33. The felectron-emitting device of Claim 32, 
10 having the structure i/n which said fine particles are 



completely included \i At o said insulating layer. 



34. The elect 



,-emirtit ing \device of Claim 32, 



having the structure that 



of said fine particles 



15 is partly included int\o and^p^rtly 
insulating layer. 



exposed from said 



35. The electron-emitting device of Claim 32, 
wherein said fine particles is combosed of a substanc 
20 selected from the group sonsisting df borides, 
carbides, nitrides, metals, metal oxides, 
semiconductors, and carbon. 



36. The electron-emitting device o\ Claim 32, 
wherein said fine particles are dispersed between the 
electrodes by coating. \ 
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7. The electron-emitting device of Claim 32, 



wherein sdsid fine particles are dispersed between t 
electrodes by vacuum deposition. 



he 



38. Thfe electron-emitting device of Claim 32, 



wherein said fi 



nN 



particles are dispersed by thermal 



decomposition of kn organic metal compound. 



39. The elecyon-^mi^ting device of Claim 32, 
10 having the device struWure in\hich the insulating 
layer is formed betweehVthe opposing electrodes on a 
substrate, and said fine Wticles are arranged inside 



the layer of said insv.lati 



state . 



er in a 



dispersed 



15 




40 . 



The electron-emitting device of Claim 39, 
wherein said opposing electrodes We formed on the 
insulating layer on a substrate, a\d said fine 
particles contained in said insulating layer are those 
20 obtained by dispersing the fine particles between said 
electrodes followed by baking. 



41. The electron-emitting device dtf Claim 40, 
wherein said insulating layer comprises a law-melting 
25 glass. 
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42. The electron-emitting device of Claim 40, 
wherein Vaid insulating layer has a film thickness of 
from seveWl ten angstroms to several ten microns. 



43. A method of preparing an electron-emitting 
device, comprising a step of forming electrodes on a 
substrate, and \a step of coating a mixture of fine 
particles and an\ insulating material with a solvent 
between said electrodes, and a step of baking to form 
10 an insulating lay^(^^t^ining said fine particles. 



44 . A me 



device, comprisi 



thod 



f preparing an electron-emitting 



ng a s 



of form 



15 said electrodes, v and a/step, of forming an insulating 
layer on said fine particles having been dispersed. 




ing electrodes on 



substrate, a steb of di^foirsing fine particles between 



45. The method of ClaVm 44, wherein said 
insulating layer is a layer comprised of a substance 
20 selected from the group consisting of an oxide, a 
nitride, a carbide or an organic polymer. 



46. The method of Claim 45, 



lerein said 



insulating layer has a film thickness \t from several 
25 ten angstroms to several ten microns. 
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comprisi 
which a 



comprisi 
fine par 



10 device, 
in an in 
the insu 
insulat i 



part icle 



15 




ng device of Claim 32, 
ng a porous glass in 
is deposited. 



ng device of Claim 32, 
aining metal colloid 



ng an electron-emitting 
inging fine particles 



ompletely included into 



p \of etching said 



mbletely included fine 



insulating layer. 



50. A method of preparing an electron-emitting 
device, comprising a step of coating on a substrate an 
insulating layer containing fine ^articles followed by 
baking, and a step of forming electrodes on said 
20 insulating layer. 



51. An electron-emitting device comprising the 
device structure that a semiconductor leaver is formed 
between opposing electrodes, and fine particles are 
25 arranged inside the layer, or on the layer\ of said 
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1 semiconductor layer in a dispersed state. 



52. \ The electron-emitting device of Claim 51, 
having the structure that said fine particles are 
5 completely included into said semiconductor layer. 



53. The \electron-emi tt ing device of Claim 51, 
having the structure that said fine particles are 
partly contained in said semiconductor layer and 
10 partly exposed t 



54 



wherein said 



selected fro 



15 carbides, nit 



semiconductors , 



ing device of Claim 51, 
e made of a substance 
sting of borides, 
me^al oxi 



55. The electron-emitting device of Claim 51, 



25 




wherein said fine particles arif dispersed between said 
20 electrode by coating. 



56. The electron-emitting 



ice of Claim 51, 



wherein said fine particles are dispersed between said 
electrode by vacuum deposition. 



57. The electron-emitting devide of Claim 51, 



art 



1 wh 



erei 



n said fine particles are dispersed by therm; 



decomposition of an organic metal compound. 



58. The electron-emitting device of/Claim 51, 
5 having the device structure in which the ^lectrodes 
are formed on a substrate, the semiconductor layer is 
formed between said electrodes, and *the fine particles 
are arranged inside the layer, or oft the layer, of 



said semiconductor layer in a dispersed state. 



10 



59. A method of /preparing electron-emitting 



device, comprising a st 



substrate, and a step of yoating /between said 



ep or forming electrodes on a 



electrodes a fine parti 
15 organic binder follow* 
of the fine particl 



version containing an 
^baking to effect dispersion 



60. The idet hod of Claim 59, wherein said 
organic binder /is selected from the group consisting 
20 of a butyral /tesins, acryl resins, vinyl chloride- 
vinyl acetate copolymers, phenol resins, nylons, 
polyester/ and urethanes. 



61. A method of preparing electron-emitting 
25 device, comprising a step of forming a semiconductor 



layer on a substrate, a step of forming electrodes 



on 



1 said seta iconductor layer, and a step of dispersing 
fine particles between said electrodes. 



62.\The method of Claim 61, wherein said 
5 semiconductor, layer comprises a layer comprised of an 
amorphous silicon semiconductor, a crystallized 
silicon semiconductor, or a compound semiconductor. 



63. The method of Claim 61, wherein said 
10 semiconductor layeA, has a film thickness of from 50 
angstroms to 10 yxm , 



64. A /method on preparing an electron-emitting 
device, comprising a step <pf /bringing fine particles 
15 to be completely included Yinto a semiconductor layer, 
and a step of ^etching saird V ine particles having been 



completely includi 



ilvto it to bring them to partly 



expose from said semiconductors layer. 



20 



65. An electron— emitt ing\ device comprising 
electrodes having minute spacing, \between which at 
least two kinds of fine particles oSf different 
materials are arranged. 



25 66. The electron-emitting device of Claim 65, 

wherein said different materials comprise materials 




15 



20 



25 



